Introduction
A serious health concern these days is the contamination of Hepatitis C virus (HCV) with roughly 170-180 million infections in population around the world [1, 2] . HCV infected patients face the hazards of lethal complexities which could result in liver failure (decomposed liver disease), cirrhosis, hepatocellular carcinoma and urgency for liver transplantation [3, 4] . Just before the ultimate current advancements of remedies for six primary genotypes and subdivisions of HCV, various problematic standards of care (SOC) with negligible sustained virologic response (SVR) were accessible as distinct consolidation of pegylated alpha interferon, ribavirin, interferon, boceprevir and telaprevir; nonetheless, above mentioned included different poisonous as well as unfavourable reactions, with meagre sustainability [5] [6] [7] [8] [9] . Sofosbuvir (SFV), also known as GS-7977, is a nucleotide analogue polymerase which prevents non-structural protein (NS-5B) and is currently the most innovative, powerful and free from harm prodrugs, with huge SVR rates and is applied by mixing alongside other medicinal products for the medication of HCV infections [10, 11] . The goal of HCV remedy is to accomplish SVR which is characterized as HCV-RNA <15 IU/mL, 12 or 24 weeks subsequently the consummation of antiviral therapy. Generally, SVR was estimated after the end of 24 weeks of medication. However, as a result of harmony between SVR 12 and SVR 24, the latest propositions approves the 12 weeks based assessment [12] . HPLC, through current analysis explains the progress and affirmation of a rational evaluation technique for SFV material. The isocratic approach was used together with a reverse phase C-18 column, 0.05M ammonium acetate (pH 7.6) and acetonitrile in ratio of 50:50 (v/v), and a 10 min run time, in accordance with the criterion mentioned in USP 29 (2006) and ICH (2005) . The approach used presents an edge over different methods explained in the documentation.
Materials
99.8% pure reference standard of sofosbuvir was purchased from Pharmagen pharmaceuticals Lahore, Pakistan, HPLC grade acetonitrile (Dae-Jung, Korea) and ammonium acetate were purchased from Sigma-Aldrich (Germany). Other chemicals were of analytical grade.
Instrumentation
A Shimadzu HPLC system LC-20AB high-pressure binary gradient pump, CBM-20Alite system controller, and a seal wash pump (LC-20AD) inside the solvent delivery unit. Promosil C18 series columns (Agela USA) 125 × 4.6 mm, 5 μm, octyl silica packing (Si-[CH2]7-CH3) C18 (The carbon content is as much as 18%. pH range for their stability is 1.5-9.0) and used for analysis. A Shimadzu AW220 electronic balance (Shimadzu Japan), James ultrasonic bath (James Products Europe Limited UK) and Millipore vacuum filtration assembly was also used in this work.
Solution Preparation Mobile Phase
In 1000 mL volumetric flask ammonium acetate (0.8g) was dissolved in distilled water (500 mL) to prepare ammonium acetate buffer solution. The pH of the solution was accommodated with 1.0 % ammonia solution to 7.6 ± 0.5. Preparation of mobile phase was done by mixing ammonium acetate buffer pH 7.6 and acetonitrile in the ratio 50:50 % v/v and filtered using a 0.22 µ cellulose acetate Sartorius membrane filter using vacuum filtration assembly.
Reference and sample stock solutions
The efficacy and pureness of SFV reference standards was regulated by using 100mL volumetric flask, stock solutions were prepared by dissolving SFV (equivalent to 100.0 mg) in acetonitrile (50 mL). Q.S volume is then make up with ammonium acetate buffer pH 7.6. A composite sample stock solution containing SFV 10 µgmL -1 was prepared by diluting one millilitre of this solution with mobile phase using 100 mL clear glass volumetric flasks. 0.45µ cellulose acetate filter paper from Sartorius was used for filtration. The reference and sample stock solutions were protected from light, kept at 8-15°C, and extra diluted for synthesized and individual standard solutions whenever needed in method development and validation study.
Experiments development
SFV contains conjugated group and benzene ring in its structure, thus it is UV-active compound. Its maximum absorbance and the specific absorbance (A = 1 %) is shown at λ = 262 ± 1 and 178.5 ± 4, respectively. The absorbance of separate and composite reference solution consist of SFV 10 µgmL -1 was measured from 200 to 400 nm to obtain the optimal wavelength for the concurrent identification at a sole wavelength of the UV detector. HPLC analysis was performed on an LC-20AB (Shimadzu, Japan) with UV-VIS detector (Shimadzu, Japan) and a column oven. Agela C18 column (125 mm 4.6 mm, 5 μm) was used as analytical column. ZChrom software (version 4.2) processed the chromatographic data.
Reference solutions were interpret by isocratic elution of mobile phase with diverse proportions of mobile phase over column, i.e., octyl silica (Si-[CH2]7-CH3) C18. For both analyse, more appropriate resolution and symmetrical peaks were obtained in the aggregate of ammonium acetate buffer solution (pH 7.6) and acetonitrile 50:50 % (v/v) at a flow rate of 0.5 mL/min over 125 mm × 4.6 mm, 5 μm C18. The set of chromatographic conditions was else authorized according to USP and ICH guidelines.
Procedure
The column was calibrated with the mobile phase for 30 minutes before the measurements; flipping through the chromatographic system so that the baseline noise shifts to minor i.e. > 0.5 mV at detector gain 8. The standard/ sample solutions (20 µL) were impregnated (two times) into the chromatograph under characterized environment.
Results

System suitability
USP guidelines were used to determine the suitability of system which consists of optimized conditions, i.e., merging of ammonium acetate buffer solution pH 7.6 and acetonitrile 50:50 % v/v as mobile phase at a flow rate of 0.5 mL/ min over Agela C18, 125 mm × 4.6 mm, 5 μm. For peak response, ZChrom chromatography manager software version 4.2.was used to calculate the statistical data of different parameters like, retention time (tR), peak area (A) symmetry factor of SFV and theoretical plates (N) ( Table 1 ). All the performance parameters of the analytical method obey and adhere to USP requirements for system suitability as shown in the results ( Table 1) . The RSD for analyse and tailing factor (As) were <2.0 % and the number of theoretical plates was >2000. The method was suitable for concurrent analysis of SFV and enforced strongly. 
Linearity
Different concentrations of sample solutions and their peak areas (by subjected to the chromatographic column) were used to plot the linearity curve. The results were linear (between a range of 10-6-µgmL -1 with a regression equation of y=6375.04 X-5063 and r 2 =0.9989.) as shown in Table 1 and (Fig. 1) . 
Limit of detection
Chromatograph was used to calculate the limit of detection optically. An array of dilution was prepared ranging from 10-60 µgmL -1 . At 0.245 µgmL -1 LOD was observed.
Limit of quantitation
Chromatogram was used to determine the limit of quantitation (optically). An array of dilution was prepared ranging from 10-60 µgmL -1 . At 0.816 µgmL -1 LOQ was observed. HPLC method was used for test repeatability.
Inter-day repeatability
The method precision was assessed by taking samples (in set of three) on inter at different time intervals. The average % RSD was obtained as 0.722%. Results are shown in Table 2 and  Table 3 . 
Intra-day repeatability
The intra-day precision of the HPLC method was investigated through 20 µgmL -1 of test solution (100%) by taking three determinations. In the analyses of Sofosbuvir raw material, 0.631% valus was obtained for the RSD for intraday (n=6) precision.
Accuracy and recovery
In order to check the efficiency and accuracy of method; 10 µgmL -1 of SFV was prepared at three % age levels (120, 100 and 80%). At each concentration the inclusive recovery of SFV was 100 ± 1 and the RSD % and RE % of recovery studies were <2.0 %. 
Discussion
The validation by HPLC has become an attractive and essential procedure because of its sensitivity and accuracy. The purpose of this study was to legitimize a swift, accurate and precise mechanism for elicitation of SFV from Bulk. An HPLC method was developed and correlated with the spectrophotometric procedures. Different concentrations of SFV (10 µgmL -1 to 60 µgmL -1 ) was used to prepare the standard solution as acetonitrile and ammonium acetate buffer (pH 7.6) was used as the mobile phase in a ratio of 50:50.
A shimadzu HPLC machine (HPLC LC-20AB) with Agela C18 column high resolution and a Column Length of 125mm to 4.6 mm, with a UV detector was used. At 262 nm wave length peak was taken. The sample was infused at a flow rate of 0.5 ml per min. The run time of solvent was 8 minutes and for each sample the average retention time observed was 2.3 minutes. The fidelity was observed with the six replicate solutions on inter and intra days. Reproducible results were observed with all the chromatograms. The average % RSD was < 2% (as shown in table). Theoretical plates were found to be unobjectionable i.e. > 2000. Further recovery studies and three test assays confirmed the accuracy. Accuracy was in the range of 95 -99 % when checked at three % age levels. LOD and LOQ was 0.245 µgmL -1 and 0.816 µgmL -1 , respectively. The LOD and LOQ were evaluated optically using signal to noise ratio. The linearity range was 10-60 µgmL -1 with six dilutions (n=6). The regression equation of the curve and the R 2 was y=6375.04 X-5063 and 0.998, respectively by plotting concentration on xaxis and peak area on y-axis.
Conclusion
An economical, easy, accurate and precise RP-HPLC analytical method has been developed and validated for the quantitative analysis of sofosbuvir in crystalline form according to ICH gridline. This method is so simple when compared with reported methods. The lambda max of standard solution was observed at 262 nm. Combination of acetonitrile and ammonium acetate buffer (pH 7.6) was used to set the base line. Six dilutions (10, 20, 30, 40 , 50, 60 µgmL -1 ) of SFV were prepared and the linearity curve was plotted. A linear range of 10-60 µgmL -1 was observed with R 2 value 0.998 which were respectable and in acceptable range.
